Report to the NEPEC on the Feb. 2008
Workshop on
p and | elgor earthquake hazard

What and where are aseismic ‘slow’ slip, tremor &
earthquakes and why care?

What'’s required to assess earthquake hazard?
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Goal of Evaluating Basis for
Warnings of Elevated Probability
during Slow Slip Events

* NEPEC’s motivation for meeting

* Most of meeting was on scientific issues

Loading of the up-dip locked zone is tiny (<0.1 bar).
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Cummulative stress over 550 years ~2.2-4.5 MPa.
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Probability Implications
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Conditional probability per week at 300 yrs within a 550 yr megathrust cycle.
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Simple stress-transfer probability gains aren’t significant.
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USEFUL!

SEISMOGENIC ZONE MODELS
Simgde Boso, Japan or Costa Rica NE Japan

Schwartz & Rokosky, 2007, Rev. Geophys.

Higher Resolution Maps of the Locked Zone.

Interseismic Slip Deficit Interseismic Slip Deficit
without Slow Slip with Slow Slip

McCaffrey, 2008




What and where are aseismic, ‘slow’ slip, tremor &
earthquakes?
Why care?
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Anti-correlated Ambient Tremor, Slow Slip & Seismicity
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Anti-correlated Tremor & Large (Crustal) Earthquakes
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Anti-correlated Triggered Tremor & Earthquakes
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Anti-correlation expected if tremor & earthquakes reflect
different rheologic or frictional properties.
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Slow Slip & Tremor Delineates Downdip Edge of
Megathrust Rupture Planes
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Slow Slip & Tremor Delineates Downdip Edge of
Megathrust Rupture Planes
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Metamorphic, Thermal Models of High Pore Pressures
where Slow Slip and Tremor Occur (Cascadia)
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Policy/Response Implications

Current estimates of the size of and uncertainty in
probability changes at present make related public
hazard warnings premature.

Application to hazard will likely be through improved
definition of the locked zone.

Planning across state/national/international boundaries
for various realistic scenarios is needed.

The repeating nature of tremor and slip provides a
reminder to update scenarios and communications
between the research community and emergency
managers periodically as scientific knowledge increases.
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Educational Opportunties:

Predictability!

Much more reliable than Parkfield....
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Future Earthquakes?
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Frequency: Slow Slip & Tremor Happen
Somewhere in Cascadia Every 3 months!
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A Chance to Educate & Excite the Public,
Particularly Where Earthquakes are Infrequent

Kitsap Sun
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‘Slow Earthquake' Vibrating Region

By Christopher Dunagan (Contact)
Wednesday, March 5, 2008

Mason County

STORY TOOLS

[ E-mail story A very slow earthquake, which could continue for weeks,

1 Comments is under way in Western Washington.

[ iPod friendly

[ Printer friendly To measure the quake, which probably started Sunday,

] News alerts University of Washington seismologists are rushing to
install 100 seismographs in a region near southern Hood

=] MORE TOP STORIES Canal and in the Olympic Mountains.

Workshop Action Iltems
& What’s Been Done

Set up coordinated web site (e.g., EarthScope "wrapper" site with
links to other sites).

* Started at hitp://www.earthscope.ore/science/cascadia

* Facebook ‘group’ (25 members) at http://www.facebook.com/
group .php?gid=23799680033

Scientists and emergency managers meet to coordinate how to
respond to ‘extraordinary’ tremor, slow slip, or earthquake activity.

* Mendenhall Opportunity posted “Cascadia Subduction Zone
Seismic and Aseismic Slip Scenarios: Implications for Public Policy”

Plan a broad (in geography and discipline) Chapman conference.
*People say this is a good idea, but no one wants to take charge!
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Workshop Action Iltems
& What’s Been Done

Publish a JGR special volume.
*Accepting papers until September 1.
**Now closed with more than 20 papers

Publish a workshop report in EOS.
* In press.

Write a workshop report.
* USGS Open-file Report in review.
* Nature Geoscience summary published.

Workshop Action Iltems
& What’s Planned

Continue to develop web sites.

Scientists and emergency managers meet to coordinate how to
respond to ‘extraordinary’ tremor, slow slip, or earthquake activity.
May be pursued through a Mendenhall, may be otherwise (no specific
plans yet).

Plan/host a focused symposium to exchange/integrate findings related
to the 2007 & 2008 Cascadia ETS events. These have datasets of
unprecedented quality, variety, etc.
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Modified Statement
from GSC e Natural Resources Canada

www.nrcan.gc.ca /

Geological Survey of Canada

Geodynamics
Episodic Tremor and Slip (ETS)

Episodic Tremor and _ EPisodic Tremor and Slip (ETS) is the name given to a process that occurs deep below the Earth's
Sip (ETS) surface, along faults that form the boundaries of tectonic plates. It involves repeated episodes of

slow sliding, one plate over the other, of a few centimetres over a period of several weeks,
Earthquake cycle

Cascadia Subduction  signals generated by earthquakes.

Zone

‘accompanied by energetic seismic noise, called tremor. Tremor is distinctly different from the seismic

Contents

Cascadia Subduction
Zone in action

1L cont
2._Plate Tectonic

|

When - Although ETS alone will not help us predict an earthquake at
this time, ETS may provide the basis for improved forecasting. Each
ETS episode adds a small amount of stress on the locked portion of
the subduction zone. This implies that as the stress level increases
with each ETS event, one of them could trigger a great earthquake.
Therefore, the likelihood of a great earthquake is enhanced during
ETS. However, since ETS episodes of various sizes occur at different
times all up and down the full length of the Cascadia subduction
zone, we cannot yet say which ETS event will be the likely trigger.
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PBO borehole strainmeters /
Cascadia

2 June 08 update

E. Roeloffs
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